5 MHz Sector Ultrasound Scanner with built in 2.2 MHz pulsed Doppler, Duplex system, KretzTechnik, Austria); with real-time display of "full" spectral Doppler sonogram (pulse repetition frequency PRF: 6.25 MHz, wall motion filter WMF: 125 Hz; adjustments fixed by M. G.) and off-line estimate of mean velocity (intensityweighted spectral and temporal average). Fetal size and vessel diameter were measured on frozen ultrasound image from the same system.
Clinical information and results
A 28-year-old healthy woman was referred at 30 weeks of gestation because of fetal tachycardiabradycardia-arrthythmia. Apart from a hydropic placenta, ultrasound examination showed nor- mal fetal and cardiac anatomy, but with arrhythmia in fetal real-time and M-mode echocardiography [7, 8] . The obtained FHR-record was irregular, showing alternating periods of severe bradycardia. Checking this questionable tracing by cw-Doppler assessment of umbilical artery blood flow revealed periods of bigeminal and trigeminal pulse with a numerically normal heart rate (figure 1). Obviously the fetal monitoring system was triggered by one of two or three pulsations respectively and thus demonstrated pseudobradycardia. During the next four hours, the FHR turned to regular tachycardia by ascultation, but conventional FHR-monitor concealed fetal tachycradia and mimicked falsely normal FHR. A second FHR-monitor prototype, designed especially for fetal tachycardia, recorded FHR correctly, with a mean hart rate of 240 bpm as demonstrated with cw-Doppler (figure 2). Oral transplacental digitalization was started (beta-acetyldigoxin, 3 χ 0.2 mg/d) [4] to prevent recurrent tachycardia and worsening of fetal heart failure [7, 11 15] . Transplacental cardioversion was not achieved definitively, however FHR was basically normal during treatment.
Between 32 and 34 gestational weeks, the patient discontinued digitalis intake against medical advice, and a temporary pericardial effusion, between 34 and 36 weeks, indicated subsequent worstening of fetal cardiac failure [2] . Serial pulsed Doppler measurements of fetal aortic blood flow [3, 9, 10] were performed at 30, 32, 33, 35 and 36 weeks of gestation. Thus imminent fetal heart failure was recognized after discontinued medication and before pericardial effusion occured. Furthermore, improvement of fetal cardiac performance secondary to restarting the medication and prior to resalution of pericardial effusion was recognized also (figure 3).
During spontaneous labor and delivery, at 37 weeks of gestation, fetal arrhythmia with bigeminal pulse recurred, and again internal FHR monitoring from the fetal scalp showed pseudobradycardia; however, the FHR recording was correct when "logic" was switched off (figure 4). The nonhydropic male infant weighed 4150 g and demonstrated minimal signs of neonatal distress (Apgar score 5 and 1 at 1 and 5 min respectively) with delayed onset of respiration and bradycardia, although the pH of umbilical cord blood was normal (art: 7.32, ven: 7.39). Postpartum echocardiography confirmed normal heart anatomy and ECG showed pre-exitation with delta-waves [14] , but no signs of digitalis intoxication. Thus a Wolff-Parkinson-White syndrome was diagnosed and continuation of digoxin treatment was indicated [6, 12] . At six months of life, treatment was stopped and further examinations revealed normal development and normal sinus rhythm (Dept. of Pediatrics, Div. of Pediatric Cardiology, University Hospital, Tübingen).
Discussion
In fetal monitoring systems, preprocessing of incoming signals according to certain preset lim- 
Figure3. Blood flow in fetal descending aorta: Recognition of impairment and improvement of fetal cardiac performance prior to evolution and prior to resolution of pericardial effusion. This effusion appeared after discontinued digitalis intake. Spontaneously delivery after 37 weeds of gestation, 4150 g, Apgar 5/7/9, pH A: 7.32; V: 7.39. (Nomogram after ERSKINE RLA and RITCHIE JWK [3] ).
its, such as maximal FHR range or maximal FHR changes ("logic"), and autocorrelation technique allow indirect and automatical FHR detection and recognition, in spite of minimal maternal or fetal movements. These technical approaches can obscure FHR monitor and falsely normal FHR is mimicked [5, 7, 8, 13] . In this case, pre-excitation with bi-or trigeminal pulse caused severe tachycardia, but on the fetal monitor appeared a "normal" heart rate tracing (figure 2); or during the preceding and intrapartum periods of bi-and trigeminal pulse FHR was numerically normal, but a severe bradycardia was recorded (figures 1, and 4). New monitoring developments and Doppler measurement of fetal blood flow may be of help to verify fetal arrthythmia and to quantify their hemodynamic implications [9, 10] . An immiment heart failure can be detected before signs of fetal hydrops occur and the therapeutic effect of medication can be monitored by serial measurements of fetal blood flow [11] . 
Abstract
A fetal cardiac arrhythmia may cause misleading fetal heart rate tracings with unreliable signs of fetal distress. Assessment of such artifacts and of the hemodynamic relevance of a fetal arrhythmia by alternative methods is necessary for management and therapy.
A 28-year-old healthy woman was referred at 30 weeks of gestation because of fetal tachy-brady-arrhythmia, but cw-Doppler assessment of umbilical artery blood flow revealed periods of pseudobradycardia during bigeminal and trigeminal fetal pulse. FHR turned to regular tachycardia, and transplacental digitalization was started. Between 32 and 34 weeks the patient discontinued her digitalis intake, and a fetal pericardial effusion indicated subsequent cardiac failure. Serial pulsed Doppler measurements of fetal aortic blood flow were performed and imminent heart failure was recognized after the digitalis was discontinued and before a pericardial effusion occured. Furthermore, improvement of fetal cardiac performance secondary to restarting digitalis and also prior to resolution of the pericardial effusion. After spontaneous delivery a Wolff-Parkinson-White syndrome was diagnosed, and continuation of digoxin treatment was indicated.
Cw-Doppler assessment of umbilical artery blood flow was a suitable method to evaluate questionable FHR recordings, and pulsed Doppler allowed monitoring of the therapeutic effect of transplacental digitalization by serial measurements of fetal aortic blood flow.
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